In vitro selection of proteins that undergo covalent labeling with small molecules by thiol-disulfide exchange by using ribosome display.
There is a great deal of interest in proteins that can bind covalently to target molecules, as they allow unambiguous experiments by tight binding to molecules of interest. Here, we report the generation of proteins that undergo covalent labeling with small molecules through in vitro selection by using ribosome display. Selection was performed from a mutant library of the WW domain with a biotinylated peptide as its binding target, in which the biotin and the peptide are connected by a disulfide bond. After five rounds of selection, we identified mutants carrying a particular cysteine mutation. The binding target reacted specifically with the selected mutant, even in the presence of other proteins, and resulted in the generation of biotin- or peptide-labeled WW domains by thiol-disulfide exchange. When the mutant was fused to a protein of interest, the fusion protein was also labeled with biotin. Thus, the characteristics of the selected mutant should be suitable as a tag sequence that can be covalently labeled with small synthetic molecules. These results indicate that the rapid and efficient generation of such proteins is possible by ribosome display.